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INTRODUCTION 
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Galacturonic methyl ester 
Galacturonic acetyl ester 
Rhamnose 
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 OGalA 
 GalOS 
 AraOS 
 RhaGalAOS 
 XylOGalA  
 AraGalOS  
POS 
Structural characterization of POS: GC-MS, HPAEC-PAD  
Depolymerization of pectin → Pectic oligosaccharides (POS) 
Pectin: mainly composed of galacturonic acid ~ (70%) 
 Chemical methods 
 Enzymatic methods 
 Combined methods 
OBJECTIVE 
The aim of this work was to characterize by GC-MS and HPAEC-
PAD pectic oligosaccharides (POS) obtained by enzymatic 
hydrolysis of citrus and apple pectins using two commercial 
enzyme preparations.  
MATERIALS AND METHODS 
SEC-RID HPAEC-PAD GC-MS 
1% (w/v) commercial pectin from   Citrus 
 Apple 
4 U/mL Viscozyme L 
16 U/mL Glucanex 200 G 
    POS FORMATION 
pH 4.5, 50ºC 
 750 rpm 
0-24h 
POS mixtures 
RESULTS AND DISCUSSION 
 Maximum POS formation: enzymatic hydrolysis for 30 min  
 Hydrolyzates from apple and citrus pectins → similar profiles  
 Enzymatic preparations → different chromatographic profiles 
 Range of molecular weight of POS:  
0.2 - 2.6 kDa (Pectin + 4 U/mL Viscozyme L) 
0.2- 7.7 kDa (Pectin + 16 U/mL Glucanex 200 G) 
SEC-RID profile of citrus pectin hydrolyzed with 16 U/mL Glucanex 200 G (red) and 4 U/mL of 
Viscozyme L (blue).  (*) Compound present in Glucanex 200 G preparation. 
RESULTS AND DISCUSSION 
HPAEC-PAD profiles of carbohydrates found in hydrolyzates of citrus pectin after 30 min using 16 U/mL Glucanex 200 
G (blue) and 4 U/mL of Viscozyme L (black). DP: degree of polymerization, POS: pectic oligosaccharides. Peaks: (1) 
Neutral monosaccharides, (2) disaccharides, and (3) trisaccharides, (4) Galacturonic acid, (5) Digalacturonic acid, (6) 
Trigalacturonic acid. (*) Compound present in Glucanex 200 G preparation. 
HPAEC-PAD quantification (mg/g pectin) of neutral and acid carbohydrates (CH) in hydrolyzates 
(reaction time: 30 min). DP: degree of polymerization, GalA: galacturonic acid, DGA: digalacturonic 
acid, TGA: trigalacturonic acid, POS: pectic oligosaccharides. 
RESULTS AND  
DISCUSSION 
GC-MS profile of citrus pectin hydrolyzed 
with 16 U/mL of Glucanex 200 G. 
Peaks: 
(1, 2) Galacturonic acid 
(3) Internal standard 
(4, 5) Unknown disaccharides  
(6, 7) Digalacturonic acid  
(8, 9) Trigalacturonic acid  
Characteristic mass spectra of digalacturonic acid obtained from the hydrolysis of citrus pectin 
with 16 U/mL of Glucanex 200 G.  
RESULTS AND DISCUSSION 
 Galacturonic acid fragments [Füzfai et al., 2004] 
 Uronic acid fragments β-fragmentation [Petersson, 1974] 
Zs. Füzfai, E. Kovács, I. Molnár-Perl, Chromatographia 60(1) (2004) S143-S151. 
G. Petersson, Carbohydrate Research 33(1) (1974) 47-61.  
CONCLUSIONS 
 Enzymatic hydrolysis of citrus and apple pectins gave rise similar 
POS patterns. 
 Commercial Glucanex produced POS with higher molecular mass 
than Viscozyme. 
 Neutral (mono-, di- and trisaccharides) and acid (GalA , di- and 
tri-GalA ) carbohydrates together with other unknown POS have 
been determined. 
 Mass spectra of di- and trisaccharides derived from GalA have 
been obtained for the first time. 
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